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(54) CIRCUIT SWITCHING SYSTEM AND METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a circuit switching 
system performable switching over of circuits at a high 
speed without needing to add a high-cost hardware, 
even in a system for executing communications using a 
protocol having no circuit switching function. 
SOLUTION: A trouble detector 21 in a duplexed 
switching unit 2 detects a trouble, if it cannot detect a 
recognizable signal from a connected circuit for a 
specified time. When the detector 21 detects a trouble 
in a current working system circuit, a circuit switching 
unit 22 switches the current working circuit to execute a 
communications between terminals 1A, IB over a spare 
circuit. A trouble reporter 23 reports the trouble to 
other duplexed switching units upon the lapse of a 
predetermined switching protection time after the 
detector 21 detects the trouble, thereby making the 
circuits to be selected mutually coincide. 
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tfz. mti^±t') y:>r'^y^^^-yt<7)JMmm^j:m^i^i^^^xii. immMtz^), >; 

•9> mmcoWEm^. mm^mmLxmm'^^mLfz^m.:^^^<Dmn^M<^^m\^fzmm 

[0 0 6 8] 

~y^m^-r^^m:/)^iiiti^±commx y) iiA\^^:itx^^i)K l < ti immmfz ^ 

M.-XXI Qm^ hX^tz^^. 1 j§ffl^7^cl9 c^a5l)i¥lhB#W^ 1 0 0 m s t L, ')y'^r^ 
yr~'$' (D^mnm^ A O O m s t UT l mm^k 50 0ms^:-r*t> 4l^Wll;6^'S5l^t-C 

mmwmKnLx\^tiW±nm^^^^K^y,^fztb^^^-f^ lE-^Kmi'^-t^^Lhtmu 

[ 0 0 6 9 ] 

:L:LX')y^ir^y^~<'^-y\^<^^^xmm^^o i A <> fsm^fi 3 a, f5M^S 

3 C h<Dm. mmK. l B irfSM^ms B> fsM^as D tOW^i^'E t h e r :7 

y \ty^ y \^fzm.'Bh^j::ho ^LcomM^^^^-r^fzib. vy^r^y^-^ 

i^-y-^mihLX') yi^^i^v^yLfz^M'tu^^o yi^ v^y^-^i^-ya. Ether 

•7 l^-Ac^^jgl^Jifflv^PjtLS 8B 1 OB=r- KHiSR-TS ^n*^ - :^ ^r^fifc-T tLif J: v^o 
^?!lx.t*r<?) 8 B 1 0 B n - K t ^^Sr;?, ? J: 0 N/ 0 F F^-^-'S: t'S:^^ LT ^ 

[0 0 7 0] 

MfRii--&r53i^S3 Atcfiji? ti, V ^^^^ ^J^'^ yy^^-yiimm^Ws Bx^m^K^ t 
mm^ns Bxn. m^mm b t<7y^) y^^^m-r^tziOKv y^r^ymm^t^j^^. 
f:^m-r^Bm^W3 AKMLXit. y^ v^ym^a^-^^yy h tLxmm-r^o :i*ih<^ 

y^r^yMm^-^'!ry h^^mLfz^^ii. AKML') y ymn^fx^^^ 

> yi^ ^-^yvm^^-r^o r.mt^^^W2 Ax:Li(ih<Dr- ^ ^^m-ri> ta^m^m 
i^iff>9iiL. k^^-y (lilies c) \^mm<D^-^^-y^^^&i't^o 

[ 0 0 7 1 ] 
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-M-fk^^^s 2 At -M<b^#^s 2 BmxmmLx^^^mn-ri> >r t ij^x^^bo 

[0 0 7 2] 

i:-S'fk^#^S2 B i^cTj^^gji-f^Hov^-C. 112 ^fflv>TMi;|FiL0^-r^o 
[0 0 7 3] 

-M<k^#^m2^^'A*°- h 2 6 f -C|t*^^^L;^j^'^. A:t)l«^TO2 4 f ^^LTA 
^?tL;6T-*-^{±. |$«^^Ii]|^2 1 i Kxm^<Dmm^-^^n^fi^o 

'fb^0^^fi2 (2A. 2B) P^<D^^mmmm2 2 2 KXm^^9iamB2 1 f (D^M'k'^ 

mmm^ 222 t^ibi^^^^iUL. mm&^iziiiti't^±-r^ t ti^ K{i!>timmmB2 3 f w 
x^^Lfzv y^y^ y^^^~y^^ti^z>o Wim'^'^^mnu^2 2 2 c^i^- hco 

ai^7tiJ^SPl0li^2 3 h tcMtJg^*aiL> m;!7*#Jh?-^So 

^^MtPllI{^2 2 2 T-|t«^^^ tT>$^fb> -^<7)^^i^i|^M:^^'^i§-r^ ^-C^#;|;^?5a 
^«'$iJtP[ai^2 2 2 ^^i^fg^^dti L> B*°- h =^il^^1->2> J: ^ ii^l'^i^o -SJ^i^ilf^M 
[ 0 0 7 4 ] 

-c. B*r- h<^itw^^iam2 1 gom^j(s> m:^Miiiiiai^ 2 3 g 

fp[sli^2 3 h ll^t^^ tlTV^;t A4^- h c7)|t#^^[lll^ 2 1 f t A*°- h ffi^$lj|iflll]l^ 
2 3 f H^g^;? tlTV>;tC >0|t#^^Ii]J^2 1 h{i, C*°- h <75m:t7tlJ® HJ^ 2 3 
htCB'-K- hc^lt*m^[l]i^2 1 g hB-^^~ Y(D%^tiWmW^2 3 gt;C4^°- 
^Iili^2 1 h^r^^S^g-r^Bi^t^^M^tL^o -:^A'-f^- Mifi. K#;|^^isii^2 l f c^m 

ffl^ (B*°-h) colt^M^EIJ^ 2 1 gT-|t«=55^M^^ tiTv^'^v^cT^-eC'-K- hc7)ai:t/$iJ 
Ilfllili^2 3 htc^LT^f oTV>7tm::^#ili$r^^|5^-rSo ^^^UfPISI]^ 2 2 2 (i. ^ic?tL 
Tv^^M|lp«5K2 7 tc^L. lt«mii:S«?^<7?ii^^fi^^ o 
[ 0 0 7 5 ] 

x.Jf. B*'- h-eSffl L-C^/>;5>:g4'^c3^$!Ifi<)^CA5K- htc:^i9#;t;2>li'^. t*<7? J: ^ 
\'^-f^1)~^^\ik-rv^m^-fho ^--^fli^ *IJW5^ 2 7 75^<b5^WWl^^'9^x./>:v^^$rA:^; 

[0 0 7 6 ] 

^^^JfP(lIi^2 2 2 (i, *iJfPi^5K 2 7 75^fD(7)fg^=^$Jt^>9> B ^i^- h l^M L>g-^tB* 
j^2 3 gli^Lm:tJ#ih?g^$rtb-r:i<!:T^f^tL&o ISjII^* 3 t^M LTmtiif it^il «r 
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[ 0 0 7 7 1 
[0 0 7 8] 

^)^^-ev>-^>o =imit^^mm.2 amm^xm. mm\Hi^&^^7\^mi'f^mK^i>t\ >r 
x^^mmm^2 2 2ibmmLx^^ o 

[0 0 7 9] 

<7)Bm^ mw.5 g) xmwi}m±Lfzm^(^mm.^m^^^^^x^Lx\^^^o ^:<7)^<75# 
y hKinfi>mm^mr- it. mi oKmm.^mm<7)miiir-:^ (BmmmsA- 
iimmw3Bmmw) tLx^Lfzo :L<Dm5K^-rmm5 gxm^^'^^Lfzm^ii. 
m3^m\^>x±i&Ltim^t^±yii^ y Yi}m^j:^<r>^x. mm.nm-)sm\^m\^x\tnm. 

(DMi'^^-r^o tfz. SI5 <7)-M'fk^^^S2 A^^^jfsjU^Ss Ac7)tB*,'S5 g f -e (It 

m't' ^ o 

[ 0 0 8 0 ] 

tfz. m6i^^rMB5mxmmi)^^^Lfzm^comit. iimmw.3B t=-mit^^mw. 
i5if^mn^mr-:$'ii. mi 1 Kmm.mmn<^miiir- {Bmmw3B-iim<mm 

^a2BMlt#) tLX?^Lfzo :i<r)m6 l^^s-rmB.BmXmW'^^^^Lfzm^ii. m3 

^m\^'x±o^Lfzm^t^±^°^ y h^a^'^'i-scT^^T^ ^^mm-)5'&v-m\^x\tm%(r^% 

[ 0 0 8 1 ] 

ttz. 13 7 ic^f 01^5 a-rltW^^^^Lf^^-^o^Jfi^ 3SS5^^Si A tnS'fk^^^fi 

:i<7)j^^, -M^b^^^m 2 A;6^A> 1; y^j^ ^•>t; >- y ^^^^^^i, r x^nno:)^ 
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> y :^ r^y^MKyki> tni^M'^ii^mmWs BK') y ^ ^'^ ymm'tii:x.^fztb. u 
y^-^^ym^^-^^y h^i^m-r^o -fSii^Sa btm±. y ^ ym^^-^^ y 

iz^) y^ ^ryy^^^^^i^-^;^^ i<7>^, •rxKii:^^M: 3 Aitv y ^ yi^mj^^j: 
x\y^^(Dx. V y^ ^'^y<7^^W,^U^o 

^<D^m<r)t^ii:. (ii^h'yo<Dmm i<z^^^^xi,mm'/}m\BLXMmx^i>x 

[ 0 0 8 2 ] 

1 A tr.m'it^w^^m A t<DmcomMi}^:r.m'it^iix\^^^j:^^mmxw.^:^^^^Lrz^^ 

fz. 1 A/^HSji^ms A i:OMT-U y^ ymm^k^T^ i t KX-oXV y^^ 

l^iix^r. V y^ ^^y^-^9-yi7)miiiiix^^j:\^^o m^^mi AtH^mmWiZAtoy 
W-eu y^r^ ymm-^^^r^K^tzisb. 'J y^itv^ y-r^<7yXi^M^Mi Aij^H^ij^^ 

±-ri>m^tmm<D^mK^j:^o tfzs a^^mus ax<d^) y^ ^rTyy^^^con^m^ws 
tL^v>o ta^^mi A<DX:fjmx<Dmmm. ^^mm A^b^ti^ti^tw^-r 

^ ^ o 

[0 0 8 3 ] 

m±<7)j;^tc, :^^mMmtLx<Dmu^^y:^-T^KXixi£. mB=-m'im^x<7ymB 

h e r y U~M.^m^^Xiim-t^ Ethernet (R) ^tti^^iS-C § -5. o 
[0 0 8 4 ] 

itz. :^mmMmKi5if:bm^m^VV:fftLfzMWi^^^^li. f£M0l^@eie^it-2>f5 

^-Mim^mn'^mfzizmw.-r^^trziirx^mt^x^^Lo :i<d^. 

a. t^^mm tii^m^ W:mx<D^ >^-7i-;^lci3tt^-/n h:^ )i'^m^^-r^ ^t^j:<. 

X^i,o 

[ 0 0 8 5 ] 

±um<^t tmmLxmm^ii:^=b:dK r.m<t^^mm.xmm^m^Lnm-ri>=.m^m 
#^si;^i-^^#^^coM^(i. mms^i^n') :itx. mmMmi}mm^^)^^^'L^K 

[0 0 8 6] 

tfz. r.M'ft^^mw.^K ^m^ih^iix^^^ ^M:^<^mBxmm'/}'^^Lfzm^K£^'r A^° 
- hm'tmisi-ri>m^^W':^x\^>:hfztb. =.miz^^Lfzmmi!)^hWB-r^ t^. ik-n<r) 
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[0 0 8 7 ] 

Lmmmmm (A^i-'-ym) <j:i9«v^M> iii:)3m^-m^mm^^x. mm(D^m^±if^' 
-Mil) ^miR-r^^^KLxmi'^Lthisb^o ^c^^^itiiio-c. ^sm?i*s:AB#i::a:^ 

(^^(7)-fi<k^#^g56^'^>Sr^^SrS«^tT-^c7)mi35^<b&»tPjtL'Jc < i i: «:JK»t 
[ 0 0 8 8 ] 

hK-^^^fz\^>m^lt. B^-h. B^i^- hi^^^^fz\,>m^i±. A^-h) (Dzr.M'it^ 

M-ofz^^mmmBy!)^h<nmm^jki}w-r^<D^'cm^'c^i><D-c. ^m^^m<D^^'- 

[ 0 0 8 9 ] 
[0 0 9 0] 

[ 0 0 9 1 ] 

Lfzii(OX^:&o 
[ 0 0 9 2 ] 

B. 1 C. 1 D) fc> ^*<l:^#^«2 (2 a. 2 B, 2 C, 2D) t . {5)11^*3 (3 
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A, 3B, 3c, •". 3H) ^^tx.T^>)> i^m^it^^mw. 2 (D^n^fiKm^mu 1 

[ 0 0 9 3 ] 

mi 2Ki5ifi>mM^wi (I A, IB. ic, ID) <^^ti^'n\i. mi\'7r^-r±mL 

1 2 H^tt'&-*<k^#^m2 (2 A. 2B. 2C. 2D) <7^^fl^i(l\t. m I KTr^-f ±. 

fBL7t*JfeMn*it2.i:M'fb^#^®2 A, -M'fb^#^fi2 B tW\U<Di,<7:>x-^'DX 
J:v>o ttz. El 1 2 ti*3lt^f5M^S3 (3 A, 3B. 3C, 3 H) <D^ii^ii\t. 
[2 lli^-r±fEL;t:*M?f^||lc*3lt;5>{E3i^ffl3 A> fs^^fiSB. {Sji^S 3 C , fiSI 
^« 3 D t <75 T** o T J: V^o 

[0 0 9 4 ] 

ttz. mi 2K^\1f:i>ZLmit^^^W2 (2 A, 2B, 2C, 2 D) (T^^tl't'fUi. M 2 

^m^>x±mLfzm^x$,^ . #4^°- h^<Dmmmmitmmmmm2 2 2i}mmLx\^> 

^ o 

^:i-e. :i(Dmm(ni&^^^^LXA^°~htB^°-h^m&^i<zmm-r^t. misK 

t^^mwi B L^mm'oimKmmLfzitm'kTfsL. mis (b) ti, ss^^^fii c t«m 
mmiDt ^mmn!m^mm\^fz^m^^-ro 

[0 0 9 5 ] 

[a 13 (a) Km^Lfzmm^n^^-^. ^^mm c. i^iKmwiDKmm^^^r.m 
<k^#^m2c> -m^i:«^^S2 D<^is:5E{i, A>r^~ h tB^°- h t^mmLtzmmt 
fi^. ^^^mmi^7^^j:^^o z<7ymmxii. m^mmi Atm^^miBtcomxmm 

[0 0 9 6 ] 

f/t. iai3 (b) KmmLtzm^'tn^^^. m^mwi a^ m^mwiBKmrn^ti 

^-M'fk^t^^ffl2 A. -M'(b^#^ffl2 BOlfe^li. A^'~ h tB^'- h t^mmLfz 

m 1 \z7f;-t±mL/z^mj^mi^i3if^mi'ft\^m<Dm'^t^j:^o 

[ 0 0 9 7 ] 

mm^^m^. m-^mmiA. i^MmmiDi^mm^ixi>r.mim^mm2A. -m^rt:^^ 
mn2D(o^^^A^~ h tB^- h^mmLfz^^xit. mmmwi Btm^mm c 
tcDmxum^^mitLfzm^co^^y h^~i^^mm-r=h:itt^x^. i^Mmm a. « 
p^^m 1 c ii^^^*i-;5.-m'fb^^^m2 a, -fi^k^#^m2 cc7?is^*A*°- h t b 
'i^"- h^m&Lfzm^xit. ^M^n i b tm^^m i DM-rm^^-M^hL/ti^^c^^-. 

[0 0 9 8 ] 

^ o 

[0 0 9 9 ] 
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[0100] 
[0101] 

[0102] 

ttz. ±^Lfz^^mMmx-{iii:mmw.^m^>x\.^i,i)K mmm-^mmmx^fn^m^^^ 

[0103] 

±K mmaTm^j:'B^ijmm~^^ hm^mm(7ym i-m^ ? .a^S:*^ j: *9 ^*<7)^^ 

[0 10 4] 

:ic^ Cleric J; 19, m^<r)^^^^^LX<DmB.^^i^iii')^ i^m'\i'km>sbi> :i t^^x^ ^ 

o 

[0105] 

i^~ym^^mt<r)m^^mM-rz>^^Mmx$>i,o 
ms] ^iHi^^v-xxAi-isitsia^s gxmmi3'^^Ltzm(Dmm.t^m:fom<r>m^ 
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[0 7] mm^m^>^:^T^izisifi>mB5 a.x-^m^^^^Lfzm'^mm.^m:fom<^^^ 
[mis] mi 2K7fi-rmm.^^'y7.7-j^\z.io\f:Lum.^^m^x<Dmm<^mM ^~ 

1 (lA, IB-) 

(2A, 2B-) 



h) 
h) 



2 

2 1 (2 1 A, 2 1 B) 

22 (22A. 22B) MU^mU 
2 2 1 .y ^ 

2 2 2 ^^^IJtPEII^ 

23 (23 A. 23B) If 

24 (24f, 24g. 24 

25 (25f, 25g, 25 
2 6 f A^^~ Y 
2 6 g B h 
2 6 h C h 

2 7 $IJfPiSS* 

3 (3 A. 3B, 3C, 3 D— ) 

31 (31 A, 31B, 31C, 

32 (32 A, 32B, 32C, 

4 (4A, 4B) yy--^ 



3 1 D) nm^mi iii.'^mnmm^^) 

3 2D) It^it^SB (fsSIIBflltWii^SB) 
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